Homogenous assays for Escherichia coli DnaB-stimulated DnaG primase and DnaB helicase and their use in screening for chemical inhibitors.
Escherichia coli DnaG primase is a single-stranded DNA-dependent RNA polymerase. Primase catalyzes the synthesis of a short RNA primer to initiate DNA replication at the origin and to initiate Okazaki fragment synthesis for synthesis of the lagging strand. Primase activity is greatly stimulated through its interaction with DnaB helicase. Here we report a 96-well homogeneous scintillation proximity assay (SPA) for the study of DnaB-stimulated E. coli primase activity and the identification of E. coli primase inhibitors. The assay uses an adaptation of the general priming reaction by employing DnaG primase, DnaB helicase, and ribonucleotidetriphosphates (incorporation of [(3)H]CTP) for in vitro primer synthesis on single-stranded oligonucleotide and M13mp18 DNA templates. The primase product is captured by polyvinyl toluene-polyethyleneimine-coated SPA beads and quantified by counting by beta-scintography. In the absence of helicase as a cofactor, primer synthesis is reduced by 85%. The primase assay was used for screening libraries of compounds previously identified as possessing antimicrobial activities. Primase inhibitory compounds were then classified as direct primase inhibitors or mixed primase/helicase inhibitors by further evaluation in a specific assay for DnaB helicase activity. By this approach, specific primase inhibitors could be identified.